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CHAPTER 1 
-INTRODUCT ION 


1.1 VMXbus SPECIFICATION OBJECTIVES 


The VMXbus is a "subsystem bus" which has been designed for 
use with VMEbus. It provides a high speed secondary path 
which is optimized for comnecting up to six boards in a 
subsytem configuration. This subsystem can transfer data from 
board to board over its VMXbus interface without waiting for 
and without burdening the primary bus (VMEbus). This 
specification has been written with the following objectives: 


a) To specify the electrical characteristics 
required to design boards that will reliably 
transfer data between each ather over the VMXbus. 


5b) To specify the mechanical eharacteristics 
required to be compatible with VMEbus systems. 


c) To specify protocols that precisely define the 
‘interaction between the boards that are interfaced 
to each other. over the VMXbus. 


dt) To specify the terminology used to describe 
VMXbus based subsystems. 


1.2 VMXbus STRUCTURE 

The structure of the VMXbus can be described from two points 
of view: its physical structure and its functional Str Henan e. 
The following sections describe each in detail. 

1.2.1 Physical Structure 

The physical structure of the VMXbus is composed of an 


"expanded" VMEbus card rack, one to six plug-in PC boards, 
and a backplane ribbon cable. The expanded card rack provides 


-both a Pl backplane and a P2 backplane. The FP2 Backplane 
- Buses only the "Bb" row of pins on the three-row connectors. 


(The outer two rows of connector pins are left unbused by the 
P2 backplane: they typically protrude through the rear of the 
P2 backplane as wire wrap pins and are bused for VMXbus use 
with a ribbon cable which is pushed onto the wirewrap pins. 
This cable has from two to six connectors on it. The cable 
buses the two outer rows of pins of adjacent P2 connectors 
allowing the boards in these slots to transfer data over the 
cable. 


A board that is inserted from the front of the card rack may 
have a VMEbus interface, a VMXbus interface, or Both. For 
example, a global I/Q0 board might Rave only a VMEbus 
interface, a CPU or a memory board might have both, and a 
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math processor might have only a VMXbus interface. Any board 
that has a VMXbus interface uses the two outer rows of the J2 
connector. ; 


The use of a ribbon cable to bus the P2 connectors allows any 
group of up to six adjacent slots to function as a subsystem. 
The user can install two or more cables to create several 
VMXbuses in a single card rack. Each of these VMXbus 
subsystems can operate independently of the primary system 
bus (VMEbus) and independently of each other. It also permits 
some slots to be used for other purposes such as 1/0 signals. 


1.2.2 Functional Structure 


The VMXbus consists of two groups of signal lines. called the 
VMXbus Data Transfer Bus (VMX-DTB)., an arbitration bus. anda 
ecllection of “functional modules" which are configured as 
required to interface devices to these buses. The functional 
modules communicate with one another by means of bus signal 
lines provided By the ribbon cable. 


NOTE 


The "functional | modules” defined in the 
specification are used as vehicles for discussion 
ef the bus protocol, and need not be considered a 

“eonstraint to logic design. For example, the board 
designer may choose to design a Board which has 
both a MASTER and. a SLAVE module on it. 


The VMXbus Data Transfer Bus (VMX-DTB) consists of the data 
and address pathways and associated control signals. 
Functional modules called MASTERS and SLAVES use the VMX-DTS 
to transfer data between each other. 


Since there can be two MASTERS in a VMXbus group a means must 
be provided to transfer control of the VMX-DTB between these 
two MASTERS in an orderly manner, and to guarantee that only 
one MASTER controls the VMX-DTB at a given time. The 
Arbitration Bus is defined to do this. ee ea: | 


NOTE 


The terms PRIMARY MASTER and SECONDARY MASTER are 
used in this specification to distinguish bS5etween 
the MASTER that arbitrates the VMX-DTB and the 
MASTER that must request, and be granted, the 
VMX-DTB before using it. 
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1.3 SIGNAL LINE STATES 


The VMXBus specification describes all activity on its signal 
lines in terms of levels and transitions. A signal line is- 
always assumed to be in one of two levels or in transition 
between these levels. Whenever the term “high” is used, it 
refers to a high TTL voltage level (>= +2.0 V). The term 
“low" refers to a low TTL voltage level (<= 0.8 V). A signal 
line is "in transition" when its voltage is moving between + 
0.8 V and + 2.0 V. 


There are two possible transitions which can appear on 4a 
Signal line, and these will be refered to as "edges". A 
RISING EDGE is defined as the time period during which a 
Signal makes its transition from a low level to a high level. 
A FALLING EDGE is defined as the time period during which a 
Signal line makes its transition from a high level to a low 
level. 


1.4 USE OF THE ASTERISK (+) 


To help define usage of their signal lines, some signal line 
mnemonics have an asterisk suffix. Depending on the type of 
Signal this suffix has one of three meanings: 


1.4.1 Strobe lines 


Where an asterisk is used on a strobe line, it indicates that 
the data being strobed is valid and is sampled on the FALLING 
edge of the stobe. Strobe lines which fit this category are 
UAS#, DSi*, and DSO. 


Where there is no asterisk on a strobe line, it indicates 
that the data being strobed is valid and is sampled on the 
RISING edge of the strobe. There is one strobe line which 
fits imto this category: LAS. 


1.4.2 Bused Signal Lines 


The address and data buses carry binary information (1.6. 


- ome/zero). The fact that these lines have no asterisk suffix 
-indicates that a "“one"” is represented by a high level and a 


"zero" by a low level. 
1.4.5 Other Signal Lines 


Where an asterisk is used on a signal line other than a 
strobe line it indicates that a low level on that line 
represents a "true" state and a high level a "false" state. 
Signal lines which fit this category are LWORD*, DERR*, ACK, 
SMREQ*, and SMGNT*. 


Where there is no asterisk it indicates that the high level 
represents a "true" state. Thus the READ signal line 
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indicates a read operation when high and a write operation 
when low. 
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CHAPTER 2 
VMXbus DATA TRANSFER BUS 


2ei SIGNAL LINES 


The VMXbus contains a high speed asynchronous parallel Data 
Transfer Bus (VMX=-DTB). This VMX-DTB is used By a PRIMARY 
MASTER and a SECONDARY MASTER to select SLAVE locations 9 and 

- to transfer data to or from those locations. The PRIMARY 
MASTER is typically a processor, the SECONDARY MASTER is 
typically an intelligent 1/0 controller, and the SLAVE is 
typically a memory array. 


The VMX-DTB can be logically divided into address, data, and 


control line groups: 


LWORD/AI2 — A1L1/A2S (23) Multiplexed Address lines + longword 
(LDS* + UDS* provide a 24th bit) 


DOO-DS1 (S2) Data lines 

LAS Lower Address Strobe 

UAS* Upper Address Strobe 

LDS* Lower (Odd Byte) Data Strobe 
2 UDS* - Upper <Even Byte) Data Strobe 
4 ACK* Acknowledge 
os DERR+* Data Error 

READ ‘Read/Write Control 


Data is transferred 8 bits, 146 bits, or 32 bits at a time. 
Eight bit transfers are called "byte transfers". Byte 
locations which are addressed with am even address are called 
"even byte locations" and byte locations addressed with an 
edd address are called "odd byte locations.” Byte transfers 
to even byte locations are conveyed by DOS-D15, and byte 
transfers to odd byte locations are conveyed by DOO-DO7. 


iy Sixteen bit transfers are called "word transfers". These 
a words are conveyed by DOO-DiS. Thirty-two bit transfers are 

; called "longword transfers". longwords are conveyed by 
- DO0O-DS1. | aan 


Data is stored into memory 8. 16, or S2 bits a time and then 
read 8.16, or S32 bits at a time. Figure 2-1 shows that when 
the most significant 16 bits of a longword location is read 
from (or written to) the data is transferred over DOO-Dis 
imstead of D1I6-D31 as one might expect. This means that 2 
bit wide memory boards must have on-board logic to translate 
the most significant 16 bits of the memory array to the lower 


16 data lines of the VMXbus (DOO-D15S) 
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FIGURE 2-1 


WHEN A WORD ACCESS IS DONE THE 
DATA IS ALWAYS TRANSFERRED ON 
VMXbus lines Doo-D15. 
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° @ e 


: VMXbus D16—-D3S1 : VMXbus Doo-Dis 


° ° ° 


When 32 bits of data are written they are stored ina single 
lengword location. When reading this data 16 bits at a time 


‘the even word address (AQ1 = 0) corresponds to the longword 


location bits DIé—D31. 


Likewise if two 16 bit words of data are stored in adjacent 
word lecations (an even word location and the mext higher odd 
werd lecation) they may be read as a longword with the even 
word (AQ1 = 0) forming the most significant 16 bits (D1i6—-D21) 
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Two bytes of data may be stored in each word location. The 
even byte location is the most significant byte of the word 


location. 
byte is 
edd byte 
selected 


Figure 2- 


are used 


BYTE ACCESS 
LWORD . 
AOl | 
UDS* 
LDS* 


WORD ACCESS 
LWORD 
AOL 
UDS* 
LDS* 


LONGWORD ACCESS 
LWORD 
AOL © = 
UDS* 
LDS* 


NOTES: 


The odd byte is the least significant. The even 
selected when UDS* is driven low by the MASTER, the 
is selected when LDS* is driven low, and both are 
for a word access when both LDS* and UDS* are low. 
2 summarizes how the various signal lines on VMXbus 
to do 8, 16, and 32 bit transfers. 


FIGURE 2-2 


SIGNAL LEVELS USED TO ACCESS 
BYTES, WORDS, AND LONGWORDS 


EVEN WORD LOCATION 
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LOw HIGH LOW ’ HIGH 
HIGH LOW HIGH LOW 
HIGH HIGH 
LOW Note i HIGH Note 1 
LOw LOW 
LOW LOW 
LOW a 
LOW Note 2 Note. 3 Notes 2 & 
LOW ray os 
LOW 


1. Not legal to access 16 bits of data on an odd byte address. 


2. Not legal to access 32 bits of data on an odd byte address. 


3. Not legal to access S32 bits of data om an odd word address. 
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2-2 MASTER AND SLAVE MODULES 


All VMXbus MASTERS amd SLAVES can do 8 bit and 14 bit data 
transfers. Some MASTERS and SLAVES can also do 32 bit 
transfers. MASTERS that can only do 8 and 16 bit transfers 
are called D1i6& MASTERS, while those that can also do 32 obit 
transfers are called D32 MASTERS. SLAVES that can handle only 
8 and 16 bit transfers are called D16 SLAVES while those that 
can also handle 32 bit transfers are called DS2 SLAVES. 


There are four categories of cycles used to transfer data on 
the VMXbus: single cycles, sequential cycles, indivisible 
Single address cycles, and indivisible multiple address 
eyeles. In order to allow VMXbus board vendors to specify 
which categories of cycles their Boards can do, the following 
abbrieviated notation has been developed: 


SGL Single cycles supported 


SEQ Sequential cycles supported 
ISA Indivisible single address cycles supported 
IMA Indivisible multiple address cycles supported 


These abbrieviations are added. as suffixes, to the data 
-width to give a complete descriptian of a board. For example 
a DS2 MASTER capable of all cycles, would Re called a D332, 
SGL, SEG, ISA, IMA MASTER. 


NOTE: 

ALL MASTERS MUST SUPPORT, AS A MINIMUM, SINGLE 
CYCLES. ALL SLAVES MUST SUPPORT, AS A MINIMUM, 
SINGLE CYCLES, INDIVISIBLE SINGLE ADDRESS CYCLES, 
AND INDIVISIBLE MULTIPLE ADDRESS CYCLES. 


2.2.1 D1i6 MASTERS And D14 SLAVES 


‘The -D1ié& MASTER definition allows 16 bit processors and: 16 bit 


“DMA” devices to be interfaced to the VMXbus. The Dié SLAVE - 


provides 16 bit memory. Since 16 5it processors sometimes 
access memory ome byte at a time, D16& SLAVES must allow their 
even and odd byte locations to be accessed one Byte at a 
time. Whenever a byte tramsfer is done to or from an odd byte 
location, it is done over DOO-DO7. Whenever a byte transfer 
is done to or from am even Byte location it is done over 
DOS—-DisS. (Transferring the even and odd bytes over the same 
data lines that are used in 16 bit transfers minimizes the 
multiplexing logic required on the D116 memory slave.) 
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2 DS2 MASTERS And DS2 SLAVES 


DS2 MASTERS can do LONGWORD (S2 bit) transfers over DOO-DZ1, 
but they can also act like D1& MASTERS (i.e. they can do byte 
transfers and word transfers: they do odd byte transfers over 
DOO-DO07, even byte transfers over DO8-D15, and word transfers 
Over DOO-D15). This means that they can access D116 slaves as 
well as D32 SLAVES. 


DS2 SLAVES allow each of their locations to be accessed one 
byte at a time, one word at atime, or one longword at a 
time. When doing byte transfers they transfer even bytes over 
DOS-DiS, and their odd bytes over DOO-DO7. When doing word 
transfers they always use DOO-D1S. This means that DS2 SLAVES 
must Mave logic that allows data in the upper 15 bits of its 
S2 bit memory array to be accessed through DOO-Di5. Because 
DS2 SLAVES allow access in all of these ways they can be 
accessed by D146 MASTERS as well as DS2 MASTERS. 


2e2e.5 Mixing D16 and D22 MASTERS and SLAVES. 


VMXbus systems can be built with mixtures of Dié and D32 
MASTERS and SLAVES. This can be done in any combination. and 
these boards can still communicate data successfully, with 
one qualification: if a D322 MASTER attempts a 32 read or 
write on Dié SLAVE that SLAVE must respond by driving DERR* 
low, indicating an error. (The DS2 MASTER can still transfer 


Gata to and from this SLAVE by doing it 16 bits at a time.) 


mece4 SEQ MASTERS And SEQ SLAVES. 


SEQ MASTERS are able to do sequential access cycles as 
described in section 3.1.3 and 3.1.4. Most SE@ MASTERS are 
DMA controllers. but there is no reason why a processor board 
couldn’t be designed to use sequential cycles. (e.g. a 


processor board with a cache might read blocks of data using 


the sequential mode.) 


 .SE@ SLAVES are able to respond to sequential access cycles as 
. deseribed in sections 3.1.35 and 3.1.4. During a sequential 
access cycle a SE@ SLAVE latches the initial address from the 


bus and then increments that address each time data 18 read 
Or written. Since there are actually three types of 
sequential access cycles (byte. word, and longword) the SEC 
SLAVE must increment its internal counter in such away that 
the next access results in a transfer on the next location in 
memory. (Since memory SLAVES may Rave 16, S32 or even 64 bit 
wide internal memory arrays. the VMXbBus spec doesn*t dictate 
how the internal address counter is incremented. ) 


2eaey Mixing SEQ and non-SEQ MASTERS and SLAVES 


VMXbus systems can be Built with mixtures of SEQ and non-SE2 
MASTERS and SLAVES. If an SEQ MASTER attempts a sequential 
cycle on a non-SE@ SLAVE that SLAVE will respond by driving 
DERR*® low, indicating an error. (The SEQ MASTER can still 
transfer data to and from this SLAVE by doing single cycles. 


2.206 IMA MASTERS 


IMA MASTERS are able to do indivisible multiple address 
eycles as described in sections 3.1.6. These cycles allow a 
VMXbus MASTER to access VMXbus SLAVE locations while 
excluding all other MASTERS from access to the same SLAVE 
locations. | 


All SLAVES must be able to handie IMA cycles. Many VMXbus 
SLAVES are “dual ported", allowing VMXbus MASTERS to access 
their locations through one port and VMEbus MASTERS to access 
the same locations through the second post. These dual ported 


. Boards must be designed so that whenever they respond to an 


imdivisible multiple address cycle on the VMxbus. they “lock 
out" all accesses from VMEbus until all of the “reads” and 
“writes” of the cycle are completed. . 
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CHAPTER 3S 
EXAMPLES OF DATA TRANSFER BUS OFERATION 


s.-1 DATA TRANSFER CYCLE TYPES 


Putting aside, for the moment, the fact that data may be 
transferred over VMXbus one byte. two bytes. or four bytes at 
a time, there are six Basic cycle types: 


1) Single write cycle 

2) Single read cycle 

=) Sequential write cycle 

4) Sequential read cycle 

2) Indivisible single address cycle 
5) Indivisible multiple address cycle 


There are some cases in which a MASTER may direct a SLAVE to 
do something that it cannot do. For example, a D146 SLAVE may 
be told to do a S32 bit read, or a non-SEQ SLAVE may be told 
to do a sequential cycle. When this happens the SLAVE 
"aborts" the cycle. This results in six more cycle types: 


7) Aborted single write cycle 

8) Aborted single read cycle 

9) Aborted sequential write cycle 
10) Aborted sequential read cycle 
11) Aborted indivisible single address cycle 
12) Aborted indivisible multiple address cycle 


e 


A SLAVE may acknowledge a cycle from the MASTER and then find 
itself unable to complete the cycle. For example, it may 
detect a parity error when retrieving data from its memory 
array. To indicate this to the MASTER it aborts the cycle. 
This sequence results in six more cycle types: 


13) Late aborted single write cycle 

14) Late aborted single read cycle 

15) Late aborted sequential write cycle - 
16) Late aborted sequential read cycle . 
17) Late aborted indivisible single address cycle 
18) Late aborted indivisible multiple address cycle 


If mo SLAVE responds (e.g. the SLAVE has malfunctioned, or 
there is mo SLAVE at the address provided) a timer on the 
MASTER board terminates the cycle, resulting in six more 
cycle types: 


19) Timed-ocut single write cycle 


20) Timed-out single read cycle 
2i) Timed-out sequential write cycle 
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22) Timed-out sequential read cycle 
25) Timed-out indivisible single address cycle 
24) Timed-ocut indivisible multiple address cycle 


a 


The VMXbus spec allows a MASTER to begin a cycle BEFORE it 
has determined whether the location it needs ts access is an 
the. VMXb5bus or elsewhere. This feature can improve performance 
on processor bSoards where some addresses result in accesses 
ever the VMXbus while others result in on-board accesses or 
accesses to other bSBuses, such as VMEbus. 


The processor begins such a cycle in the usual manner, by 
sending the “lower address" to the VMXbus SLAVES, before it 
knews whether or not a VMXbus access is required. If, after 
decoding the address, it determines that a VMXbus access is 
not required, then it doesn’t proceed with the rest of the 
eycle. Such a cycle is said to be "withdrawn" by the MASTER. 
Since all six of the basic cycles types begin in the same way 
(with the transmission of the lower address) they all result 
in similar timing when they are withdrawn. This results in 
one more additional cycle type: : 


25) Withdrawn cycle 


Example flow diagrams are given for the six basic cycle types 
1) through 6) in sections S.1.1 through S.1.6. 
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S.1.1 Single Write Cycle 


There are three kinds of single write cycles: byte write, 
word-write, and longqword write. Figure S-1 shows the flow 
diagram for one of these: a single word write cycle. and 
should be referred to while reading the following cycle flow 
description. : 


The cycle begins when the MASTER drives LAS to low. LAS is 
then held low until the MASTER drives the twelve address bus 


limes with address bits AOL through Ali, and the “longword" 


level appropriate for the word transfer (low). All these 
lines must be valid before LAS is driven tc high. 


The SLAVE latches the “lower address" and the longword bit on 
the rising edge of LAS. After a specified hold time, the 


MASTER removes the lower address and longword bit from the 
address bus and then places the “upper address" on it. 
(AL2Z-A2ZS). When these new address bits nave stabilized. the 
MASTER drives UAS* to low. Each SLAVE, upon receiving the 
upper address, determines whether it is the one being 
addressed. 


While the SLAVE is decoding the address the MASTER drives 
READ low to indicate that a write cycle is being done. Then 
the MASTER places its 16 bits af data on data tus lines 
DOO-D15° and drives the two data strobes low, commanding the 
SLAVE to write the data into memory. 


When the selected SLAVE detects the data strobes driven to 
low it must respond in three different ways: 3 


1) Tf it is a DIé& SLAVE, and has been directed to do a 
S2 Bit write, it responds by driving DERR* low. 


=) If it is able to Mandle the required write it drives 
ACK* low and stores the data into the salected memecry 
location. 


>) If it drives ACK* low, but then encounters same 
difficulty in completing the write (for example, writing 
to a ROM) it drives DERR* low within a specified time 
limit to indicate that the write was not successful. 


NOTE 


Some VMXbus MASTERS can Randle late-aborted cycles while 
others cannot. To guarantee compatibility between VMXbus 
beards all SLAVES should be configurable to ocperate in 
the mormal aborted cycle mode. These SLAVE boards which > 
Can also be configured to provide late-aborted cycles 
typically provide a range cf ACK* to DERR* delays from 0 
to 125 nS. The amount of delay may be selected either 
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statically (e.g. by jumpers) or dynamically (e.g. by 
control registers.) 


Figure 3-1 shows the most likely of these possiblities: the 
successful write. When the SLAVE responds by driving ACK* to 
low the MASTER remeves the data from DOO-DIS, removes the 
upper address from the address bus, and drives UDS*,LDS* ° and 

UAS*® Righ in preparation for the next cycle. Oy , _ 


‘When the SLAVE detects the data strobes driven to high, it 


releases ACK*, allowing the data bus to be used for the next 
cycle. _ = 
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Figure 3-1 
A Single Word Write Cycle 


VMXbus MASTER VMXbus SLAVE 


SEND THE LOWER ADDRESS 


Drive LAS to low 
Present lower address 
and longword=1 ow 

Drive LAS to high 


E LATCH THE LOWER ADDRESS 
Receive LAS driven toa high 
Latch lower address 

and longword bit 


| t 

' The MASTER is required to wait a 
Siege t ied ok ' specified time to ensure that the : 
/ ' SLAVE has latched the. lower address |! 
' before removing it and the longword ! 
: bit from the address bus. 
{ i 


+ = om ow .-?> eons ¢ am om: om om o om™/!7 Sd oe °- = oa oe 


i a a Es 
SEND THE UPPER ADDRESS 
Remove lower address 
and longword bit 
Present upper address 
Drive UAS* to low 
§ 


SPECIFY WRITE CYCLE 


Drive READ low 
| 
.3 x se 


SEND THE DATA 


Present data on DooO-DIL5 
Drive both data strobes 


low 


DECODE THE ADDRESS 


Receive UAS* driven to low 

Decode address 

If address is not for this SLAVE 
THEN wait for another cycle 
ELSE select a memory location 


STORE THE DATA 


Receive data strobes 
driven to low 
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Sample LAS (high) 
Sample READ (low) 
Store the data in the 
selected location 
a 


RESPOND TO THE MASTER 


Drive ACK* to low 
i 
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TERMINATE CYCLE . ee oe a 


Receive ACK* driven to low 
Drive data strobes to hKigh 
Remove data from DOO-DI5 
Drive UAS* to high 
Remove upper address 

f 
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ACKNOWLEDGE TERMINATION 


Receive data strobes 
driven toa High 
Release ACK* 
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3.1.2 Single Read Cycle 


There are three kinds ocf single read cycles: byte read, word 
read, and longword read. Figure 3-2 shows the flow diagram 
for one of these: a single word read cycle, and should be 
referred to while reading the following cycle flow 
description. 


The cycle begins when the MASTER drives LAS low. LAS is then 
held low until the MASTER drives the twelve address bus lines 
with address bits AOQ1 through All and the “longword" level 
appropriate for the word transfer (low). All these lines must 
be valid before LAS is driven to high. 


The SLAVE latches the “lower address" and the longword bit on 
the rising edge of LAS. After a specified hold time, the 
MASTER removes the lower address and the longword but from 
the address bus and then places the "upper address"on it 
(A1L2~-A2ZzZ). When these new address bits Mave stabilized, the 


.MASTER drives UAS* to low. Each SLAVE, upon receiving the 


upper address, determines whether it is the one being 
addressed. 


While the SLAVES are decoding the address the MASTER drives 
READ high to indicate that a read cycle is being done. Then 
the MASTER drives the two data strobes to low, commanding the 
SLAVE to retrieve data from the selected memory location and 
place it on the bus. 


When the selected SLAVE detects the data strobes driven to 
low it responds in one of three different ways: 


1) If it is a DIS SLAVE, and has been directed to doa 
32 bit read, it responds by driving DERR* low. 


2) If it is able to handle the required read it drives 
ACK* to low, retrieves the data from the selected 
location, amd places it on the data Bus. 


3S) If it drives ACK* low, But then encounters some 
difficulty in retrieving data from memory (possibly 
because of a parity error) it drives DERR* within a 
specified time limit to indicate that the data on the 
data bus is not valid. 


NOTE 


Some MASTERS require that ACK* be driven low pricr to 
the time that data has been placed on the bus to give 
maximum performance, while others must see valid data on 
the bus when ACK# falls. To guarantee compatibility 
between all VMxXbus boards, all SLAVES must be 
configurable so that they present valid data at the same 
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time they drive ACK*# low. Those SLAVES which can ALSO be 
configured to drive ACK* low earlier provide a range of 
"data valid" to ACK# delays of 0 to 125 nS. (The amount 
of delay may be selected either statically (e.g. by 
jumpers) or dynamically (e.g by control registers) to 
Give optimum performance. 


Some VMXbus MASTERS can hRandie late~aborted cycies while 
ethers cannot. To guarantee compatibility between VMxXbus 
‘Boards all SLAVES must be configurable to operate in the 
normal aborted cycle mode. Those SLAVE Boards which can 
also be configured to provide late-aborted cycles 
typically provide a range of ACK* to DERR* delays from 0 
to 125 nS. The amount of delay may be selected either 
statically (e.g. By jumpers) or dynamically (e.g. by 
control registers). | 


Figure -3-2 shows the most likely of these possibilities: the 
successful read. When the SLAVE responds by driving ACK* to 
low, the MASTER captures the data, removes the upper address 
from the address bus, and drives UDS*, LDS*, and UAS* high in 

preparation for the next cycle. a 


When the SLAVE detects the data strobes driven toa high, it 
tri-states its data bus drivers, and releases ACK*® ta high, 
allowing the data bus to be used for the next cycle. 


8 
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Figure 3-2 
A Single Word Read Cycle 


VMXbus MASTER VMXbus SLAVE: 
SEND THE LOWER ADDRESS 


Drive LAS to low 
Present lower address 
and longword=low 

Drive LAS to high 
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LATCH THE LOWER ADDRESS 


Receive LAS driven to high 
Latch lower address 
and lonmgword bit. 


1 j 

' The MASTER is required to wait a 
_.._.._._...' specified time to ensure that the ! 
/ ' SLAVE Ras latched the lower address ! 
' before removing it and the longword ! 
' bit from the address bus. 
‘ j 
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: ea a nr pct ae char ad Bae eg spe ea 
SEND THE UPPER ADDRESS 
Remove lower address 
and longword bit 
Present upper address 
Drive UAS* to low 


“SrecCiry READ GYCLE DECODE THE ADDRESS 


Drive READ high Receive UAS* driven to low 
: Decode address 
| If address is not for this SLAVE 
REQUEST THE DATA THEN wait for another cycle 
ELSE select a memory location 
Drive both data strobes low 


RETRIEVE THE DATA 
Receive data strobes 


driven to low 
Sample LAS (high) 
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TERMINATE CYCLE 


Receive ACK* driven to low 
Capture the data on DOO-D15 
Remove upper address 
Drive data strobes to high 
Drive UAS* to high 

- § 
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Sample READ (high) 
Retrieve the data -from the 
selected locatioan : 
Place data on DOoO-D1S 
'] 


§ 
RESPOND TO THE MASTER 


Brive ACK# to low 
g 
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ACKNOWLEDGE TERMINATION 


Receive data strobes 

driven to high 
Tri-state Doe-dDis5 
Release ACK + 


Page 3-10 


3.1.3 Sequential Write Cycle 


There are three kinds of sequential write cycles: byte write, 
word write, and lomgword write. Figure 3-3 shows the flow 
diagram for one of these: a sequential word write cycle, and 
should be referred to while reading the following cycle flow 
description. 


The cycle begins when the MASTER drives LAS low. LAS is then 
held low until the MASTER drives the twelve address bus lines 
with address bits AOQ!1 through All and the "longword" level 
appropriate for the word transfer (low). All these lines must 
be valid Before LAS is driven to high. : 


The SLAVE latches the “lower address" and the longword bit on 
the rising edge of LAS. After a specified hNold time, the 
MASTER removes the lower address and longword bit from the 
address bus and then places the "upper address" on it 
(AL2—-A2Z3). When these new address bits have stabilized, the 
MASTER drives UAS* to low. Each SLAVE. upon receiving the 
upper address, determines whether it is the one being 
addressed. 


while the SLAVES are decoding the address the MASTER drives 
READ low to indicate that a write cycle is being done. In 
order to indicate that this is a sequential write cycle 1% 
drives LAS low again. (LAS is then held low through all of 
the data transfers to the end of the Sequential write cycle.) 
Then the MASTER places its 16 bits of data on the data Bus 
lines DOO-D1S and drives the two data strobes low, commanding 
the SLAVE to write the data into memory. 


When the selected SLAVE detects the data strobes driven to 
low it responds in one of three different ways: 


1) If it is a Dié SLAVE, and has been directed to da a 
S2 bit - write, or if it is a non-SEQ SLAVE and has been 
directed to do a sequential access, it responds by 
driving DERR* low. 


2) If it is able to Nandle the required write, it drives 
ACK# low and stores the data into the selected memory 
location. 


>) If it drives ACK* low. but then encounters some 

difficulty in completing the write (for example, writing 

to a ROM) it drives DERR* low within a specified time 

limit to indicate that the write was not successful. 
NOTE 


Some VMXbus MASTERS can handle late-aborted cycles while 
others cannot. To guarantee compatibility between VMXbus 
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boards all SLAVES should be configurable to operate in 
the normal aborted cycle mode. Those SLAVE boards which 
can also be configured to provide late-aborted cycles 
typically provide a range of ACK# to DERR* delays from 0 
to 125 nS. The amount of delay may be selected either 
Statically (e.g. By jumpers) or dynamically (e.g. by 
control registers.) 


Figure 3-3 shows the most likely of these possibilities: the 
successful write. When the SLAVE responds by driving ACK* to 
lew, the MASTER removes the upper address from the address 
bus, and drives the data strobes high, But maintains LAS and 
UAS* low. When the SLAVE detects the data strobes driven to 
high it releases ACK*, allowing the data Bus to be used for: 
the next cycle. When the MASTER sees ACK* Righ as well as 
DERR* already high it initiates another write cycle. Since 
LAS has been held low the SLAVE has incremented the address 
from the last cycle and selected a new location. 


This process repeats itself for each write until all of the 
data has been written. Qn the last transfer the MASTER 
responds to the low ACK* by driving LAS, UDS*, LDS* and UAS* 
te high in preparation for the next cycle. 


Figure S-S 
A Sequential Word Write Cycle 


VMXbus MASTER VMXbus SLAVE 
SEND THE LOWER ADDRESS 


Drive LAS to low 
Present lower address 
and longword=!1 ow 

Drive LAS to high 


LATCH THE LOWER ADDRESS 


Receive LAS driven to high 
Latch lower address 
and longword bit. 


q 

' The MASTER is required to wait a 
Bea aes ' specified time to ensure that the 
/ ' SLAVE Ras latched the lower address 
' before removing it and the longword 
' bit from the address bus. 
| 
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: / 
SEND THE UPPER ADDRESS 


Remove lower address 
and longword bit 
Present upper address 

Drive UAS* to low 


SPECIFY WRITE CYCLE DECODE THE ADDRESS 


Drive READ low Receive UAS* driven to low 
4 Decode address 


! If address is not for this SLAVE 
SPECIFY SEQUENTIAL CYCLE THEN wait for another cycle 
ELSE select a memory location 


Drive LAS low 
t 
q 


SEND THE DATA 


Present data on DOO-DILS 
Drive both data strobes low 


Ch CE A GED GENE ENED GERD TERED CORED GERD RED GINER cee CRED GED RD wD ED OE Ee ae eee ee so a ee eee ee ee ee oe eo an ee oe es ae 


ED ED GEE ED GED GED Ee GE ED OED ES OOD OED EP RD GES ES GD OO ce oD a Dee ee OE eee eee ee a8 8 ee ee eee ee a ee oe 


EE GED CED GEE) CED GED GU) OD CUED aes ED GED OO awe OED eee ae 288 ee CED we OO Ce ee ee ee eee ee ee ee ee ae oe eee ee 
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STORE THE DATA 


Receive data strobes 2 
driven to low 
Sample LAS (low) 
Sample READ (low) 
Store the data in the 
selected lecation 
§ 
8 


RESPOND TO THE MASTER 


Drive ACK* to low 
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TERMINATE FIRST TRANSFER 


Receive ACK* driven to law 

Drive data strobes to high 

Remove data from De0—Di5 

(Maintain UAS* and LAS low) 
. i : 
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ACKNOWLEDGE TERMINATION 


Receive data strobes 
driven to fRigh 
Release ACK 
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SPECIFY DATA DIRECTION 


Drive READ low 


U he o, 
SEND THE DATA 
Present data on Doo-di5 


Drive both data strobes low 
i 


o 
® 
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INCREMENT THE LATCHED ADDRESS 


IF LAS is still low 
THEN increment the latched address 
i 
PROCESS THE ADDRESS 
IF address is not for this SLAVE 
THEN wait for another cycle 
ELSE select a memory location 
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STORE THE DATA 
Receive data strobes 


driven to low 
Sample LAS (low) 


3714 


TERMINATE CYCLE 


Receive ACK* driven to low 
Remove data from DOO-DI1S 
Drive data strobes to high 
Drive LAS to high 
Drive UAS* to Aigh 

i 


Sample READ (low) 
Store the data in the 
selected location 
{ 
re 


RESPOND TO THE MASTER 


Drive ACK# to low 


ACKNOWLEDGE TERMINATION 
Receive data strobes 


driven to high 
Release ACK* 
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3e-1.4 Sequential Read Cycle 


There are three types of sequential read cycles: byte read, 
word read, and longword read. Figure 3-4 shows the flow 
diagram for one of these: a sequential word read cycle. and 
should be referred to while reading the following cycle flow 
description. 


The cycle begins when the MASTER drives LAS low. LAS is then 
held low until the MASTER drives the twelve address bus lines 
with address bits AOQ1 through All and the "“longword" level 
appropriate fer the word transfer (low). All these lines must 
be valid before LAS is driven to high. 


- The SLAVE latches the "lower address” and longword bit on the 


Fising edge of LAS. After a specified Hold time, the MASTER 
removes the lower address and the longword bit from the 
address Bus and then places the “upper address” on it. 
(AL2-A2Z3). When these new address bits Rave stabilized, the 
MASTER drives UAS*® to low. Each SLAVE, upon receiving the 
upper address, determines whether it is the one being 
addressed. 7 Sie 


while the SLAVES are decoding the address, the MASTER drives 
READ high to indicate that a read cycle is being done. In 
erder to indicate that this is a sequential: read cycle it 
Grives LAS low again. (LAS is held low through all of the 
data transfers to the end of the sequential read cycle.) Then. 
the MASTER drives the two data strobes to low, commanding the 
SLAVE to retrieve data from the selected memory lacatiaen and 
place it on the bus. 


When the selected SLAVE detects the data strobes driven to 
low it responds in one of three different ways: 


1) If it is a DI& SLAVE, and has been directed to doa 
S2 bit read, it responds by driving DERR*. low. | 


2) If it is able to Nandile the required read, it. drives 
ee ACK*® to low, retrieves the data from the selected 
lecation, and places it on the data bus. yea th * 


3S) If it drives ACK* low, but then is unable to retrieve 
data from the memory, ‘(possibly because of a parity 
error) it drives DERR* within a specified time limit to 
indicate that the data is not valid. 


NOTE 
Some MASTERS require that ACK* be driven low prior to 
the time that data has been placed en the bus to give 


maximum performance, while others must see valid data oan 
the bus when ACK* falls. Toa gQuarantee compatibility 
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between all VMXbus boards all SLAVES must be 
configurable so that they present valid data at the same 
time they drive ACK# low. Those SLAVES which can also be 
configured to drive ACK* low provide a range of "data 
valid” ta ACK* delays of 0 to 125. nS. (The amount of 
delay may be selected either statically (e.g. by 
jumpers) or dynamically (e.g By control registers) to 
Give optimum performance. 


Some VMXbus MASTERS can handle late-aborted cycles while 

: others cannot. To guarantee compatibility between VMXbus 

F boards all SLAVES should be configurable to operate iin 

the mormal aborted cycle mode. Those SLAVE boards which 

can also be configured to provide late-aborted cycles 

ee typically provide a range of ACK* to DERR* delays from 0 

to 1235 nS. The amount of delay may be selected either 

statically (e.g. by jumpers) or dynamically (e.g. by 
control registers.) 


Figure 3-4 shows the most likely of these possiblities: the 
successful read. When the SLAVE responds By driving ACK* low, 
the MASTER captures the data. Then it maintains LAS and UAS* 
low, but drives the data strobes to high When the SLAVE 
detects the data strobes driven to RAigh it tri-states its 
data bus drivers and releases ACK* to high. When the MASTER 
sees ACK*® high as.well as DERR*: already high it drives the 
data strobes low for another read. 


This process repeats itself for each read until all of the 
data has been read. On the last transfer the MASTER responds 
to the low ACK* By driving LAS, UDS*, LDS*, and UAS* to Aigh 
im preparation for the next cycle. 
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Figure 3-4 
A Sequential Word Read Cycle 


VMX5us MASTER VMXbus SLAVE 
SEND THE LOWER ADDRESS 


Drive LAS ta low 
Present lower address 
and longword=1ow 

Drive LAS to high 
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LATCH THE LOWER ADDRESS 


Receive LAS driven to high 
Latch lower address 
and longword bit. 


ME CHIE? GREED RID CAD EERE ATID ROD HOD «COND ERY GEL <cclD AMEE GORD aD CaKUED CANT KOON ORR SID CROP CNIS SEED ESD CED GTS ED CED RD GD ae ee exp CU ED ext em 


] t 
' The MASTER is required to wait a : 
' specified time to ensure that the ; 
/ ' SLAVE has latched the lewer address '! 
' before removing it and the longword ! 
' bit from the address bus. ! 
a § 
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: | | A Sere a eee ARO Lae Serer are ee See ME Ne SP Ee eT 
SEND THE UPPER ADDRESS 
Remove lower address 
and longword bit 
Present upper address 
Drive UAS* to low 
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- SPECIFY READ CYCLE DECODE THE ADDRESS 


Drive READ high Receive UAS* driven to low 

! Decode address 

If address is not for this SLAVE 
SPECIFY SEQUENTIAL CYCLE THEN wait for another cycle 

a ELSE select a memory location 

Drive LAS low 
i 
( 


REQUEST THE DATA 


Drive both data strobes low 


AD ED END ED GED CER GND GED NEED CED ED GUNES CRED IES CUED CESS CORED GEE GED ED CED GED CRN SCRE? ED AEE AEE? CUED GUE) RD ENED SOND SD COS RD KD eo SEO ae 


Page 3-18 


RETRIEVE THE DATA 


Receive data strobes 
driven to low 

Sample LAS (low) 

Sample READ (high) 

Retrieve the data from the 
selected location 

: Place data on DOO-D15 
‘ t 


RESPOND TO THE MASTER 
Drive ACK* to low 
TERMINATE FIRST TRANSFER 
Receive ACK* driven to low 
Capture the data from DOO-D1S 


Drive data strobes to high 
(Maintain UAS* and LAS low) 
; i 


ACKNOWLEDGE TERMINATION 


Receive data strobes 
driven to high 
Trim-state Doo-DdDiS 
Release ACK+* 
‘ 


SFECIFY DATA DIRECTION INCREMENT THE LATCHED ADDRESS 


Drive READ high IF LAS is still low 
cc ihe. -_ Ee ales THEN increment the latched address 
REQUEST THE DATA I - : 


Drive both data strobes low DECODE THE ADDRESS 
{ 


: IF address is not for this SLAVE 
THEN wait for another cycle 

; ELSE select a memory location 
I 
t 


RETRIEVE THE DATA 


Receive data strobes 
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driven to low 
Sample LAS (low) 
Sample READ (high) 
Retrieve the data from the 
selected location 
rae 


RESPOND TO THE MASTER 


Drive ACK to low 
! 


° 
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TERMINATE CYCLE : 


Receive ACK* driven to low 
Capture the data from DOO-DIS 
Drive data strobes to high 
Drive LAS to Righ 
Derive UAS* to Righ 
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ACKNOWLEDGE TERMINATION 


Receive data strobes 

driven to high 
Tri~state Doo-DIiSs 
Release ACK* 
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S.1.5 Indivisible Single Address Cycle 


Indivisible single address cycles are used to read and/or 
write to a single memory location without allowing any other 
MASTER to access the location. This is accomplished by 
beginning the cycle in the normal manner (i.e. sending the 
lower and upper address) but then holding LAS high and UAS* 
low while the data strobes are used to read and write 
repetitively to the selected location. Any sequence and any 
number of read and write cycles are permitted, as long as 
they are all of the same data width. 


The indivisible single address cycle might be used to do a 
read-modify-write sequence, commonly used for semaphores. 


There are three kinds of indivisible single address cycles; 
Byte, word and longword. Figure 2-5 shows the flow diagram 
for one of these: an indivisible single address word cycle. 
Since such a cycle may consist of any combination of reads 
and writes, figure 3-S shows the simple case of one read 
followed by one write. This figure should be referred to 
while reading the following cycle flow description. 


The cycle begins when the MASTER drives LAS low. LAS is then 
held low until the MASTER drives the twelve address bus lines 
with address bits AOQ1 through Ali, and the “longword" level 
appropriate for the word transfer (low). All these lines must 
be valid before LAS is driven to high. 


The SLAVE latches the “lower address" and longword bit on the 
rising edge of LAS. After a specified hold time. the MASTER 
removes the lower address and longword bit from the address 
bus and then places the “upper address” on it (A12-A2Z3S). When 
these mew address bits have stabilized, the MASTER drives 
UAS* to low. Each SLAVE, upon receiving the upper address, 
determines whether it is the one being addressed. 


while the SLAVES are decoding the address the MASTER drives 
READ either high or low depending on whether a read or a 
write cycle is being done. In figure 2-9 a read is done 
first, so READ is driven high. Then the MASTER either places 
its data on the data Bus and drives the data strobes low 
(write cycle), or it just drives the data strobes low (read 
eyele). (In figure 2-9 it does the latter.) | 


When the selected SLAVE detects the data strobes driven to 
low it responds in amanner similar to the earlier examples: 
driving DERR*® low, or driving ACK* low, or driving ACK* law 
followed by DERR* low. 


Figure 3-S shows the most likely of these possibilities: the 
successful read. When the SLAVE drives ACK* to low the MASTER 
maintains UAS* low and LAS high and initiates another cycle 
by changing the level of READ as required and then driving 
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the data strobes to low again. Figure 3-S shows the MASTER 
doing a write after the read is complete. 


VMXbus MASTER 
SEND THE LOWER ADDRESS 


Drive LAS ta low 
Present lower address 
and longword=1 ow 

Drive LAS to high 


: 
: 
; 
: 
. 
i 
) ener 
: 
/ 
SEND THE UPFER ADDRESS 


Remove lower address 
and longword bit 
Present upper address 
Drive UAS* to low 

§ 


Figure 3-S 
An Indivisible Single Address Word Cycle 
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VMXbus SLAVE 


LATCH THE LOWER ADDRESS 


Receive LAS driven to high 
Latch lower address 
and longword bit. 


The MASTER is required to wait a 
specified time to ensure that the 


‘before 


-bit from 
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removing it and the longword 
the address bus. 


§ 
t 
t 
SLAVE has latched the lower address ° 
! 
5 
t 


SPECIFY READ CYCLE 


“Drive READ high 
i 
! 
REQUEST THE DATA 


Drive both data strobes low 


DECODE THE ADDRESS 


Receive UAS* driven to low 

Decode address 

If address is not for this SLAVE 
THEN wait for another cycle 
ELSE select a memory location 
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RETRIEVE THE DATA 


Receive data strobes 
driven to low 
Sample LAS (high) 


-~ ad 
S20 


TERMINATE FIRST TRANSFER 


Receive ACK* driven to low 


Capture the data from DOO-D15 


Drive data strobes to high 
(Maintain upper address) 


(Maintain UAS*® low amd LAS high) 
i 
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SPECIFY WRITE CYCLE 


Drive READ low 
6 
8 
, 
§ 


SEND THE DATA 


Present data on Doo=-Dpis 
Drive both data strobes low 


CRED ED EE CED GERD CRED CED CIR GEES SON GEE CRED GED EE EE EP CO) eC CO Ce ee cD 


<A GED SEP CE GED GD 6=Eb oD CHRD eNkD Cte ce cee> cD ee ED 


Sample READ (high) 
Retrieve the data from the 
selected location 
Place data on DOO-Di5 
] 


RESPOND TO THE MASTER 


Drive ACKs# to low 


SED EMD EE GEE ED GSD ED CRD ERD ERD Ce ED CRD eee DS ea 


(UD GEES ESS CED ED CD EE CD a) CEES EE CS SE ED GED aE 


ACKNOWLEDGE TERMINATION 


Receive data strobes 
driven to Righ 
Tristate DoOoO-DIiS 
Release ACK* 
; g 


DECODE THE ADDRESS 


IF UAS* is still low 
THEN select the same memory 
lecation again 


ED CRED CEES ED IS ED CED CORD CE CE COED CED CEE ED CED cere 


STORE THE DATA 


Receive data strobes 
driven to low 
Sample LAS (high) 
Sample READ (low) 
Store the data in the 
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selected location 
t 
( 


RESPOND TO THE MASTER 


- Drive ACK* to low 
t 


TERMINATE CYCLE: 


Receive ACK* driven to low 
Drive data strobes to high 
Remove data from DOO-D15 
Drive UAS* to high 
Remove upper address 

5 


ACKNOWLEDGE TERMINATION 
Receive data strobes 


driven to high 
Release ACK 
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3.1.6 Indivisible Multiple Address Cycle 


Indivisible multiple address cycles are used to read from and 
write to several different memory locations without allowing 
any other MASTER to access these locations. Access by other 
MASTERS is prevented through the use of a "lock" line 
(LOCK*#). The MASTER doing the indivisible multiple address 
cycle holds this LOCK*# line low while it does any mumber or 
combination of read and write cycles. (The individual reads 
and writes look exactly like single reads cycles and single 
write cycles except that LOCK* is low.) 


-TRere are three kinds of indivisible multiple address cycles: 
byte, word, and longword. Figure 2-10 shows the flew diagram 
for one of these: an indivisible multiple address word cycle. 
Since such a cycle may consist of any combination af reads 
and writes, figure 3-6 shows the simple case of one read 
fallowed by one write. (Since figure 3-6 is sa similar ta 
figures 3-1 and S-2 a detailed description won’t be provided 
here.) 


VMXbus MASTER 


SEND THE LOWER ADDRESS 
Drive LAS to low 
Present lower address 
and longword=low 
Drive LAS to high 


} 
e 
8 
° 
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e@ 
] 
e 
4 
° 
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e 
‘ 
@ 
t 
e 
’ 
° 
2 
e 
i] 
° 


: / 
SEND THE UPFER ADDRESS 
AND SPECIFY AN INDIVISIBLE 
MULTIPLE ADDRESS CYCLE 


Remove lower address 
and longword bit 
Present upper address 

Drive LOCK*# low 
Drive UAS* to low 
1 


Figure 3-6 
An Indivisible Multiple Address Word Cycle . 


VMXbus SLAVE 


CRD CRED GE) CED ED CED CHES CRED CIE CRED CRED ORD CEE) COED GEES ED CUED GED GED CEES AED CED CEM CEL OD CUED KONE GEE? CHEE RED) GD ERD RED EE GN ERED ED ee ee 


‘LATCH THE LOWER ADDRESS 


Receive LAS driven to high 
Latch lower address 
and longword bit. 


( 
The MASTER is required to wait a 
specified time to ensure that the 
SLAVE has latched the lower address ! 
before removing it and the longworcd ! 
bit from the address bus. 

! 


SD GD ED EE ED ED RE ND END CE OED CE ED RD SS GE GE 68 Ce OD CED OD GD CED om em ee ee a ee a ee ae Ges oe : 


EBD CRN GED CUED GERD ED ED EES RD ED GERD CD TED GED AED AD RED CED AEN GE GEE GED ED GED ED CED GERD CED GD CED CORD ERD AED ERD ED CD CED Cw 


SPECIFY READ CYCLE 


Drive READ high 
I 


REQUEST THE DATA 


Drive both data strobes low 


DECODE THE ADDRESS 


Receive UAS* driven to low 
Receive LOCK* low 
Decode address 
If address is not for this SLAVE 
THEN wait for another cycle 
ELSE select a memory location 
and inhibit accesses from 
the alternate port. 


CEED Gem CRED GED GENS CAND GED CUD CANO CRD GID CED END AEKD-CUED ED MER CSD CD <a> RID aD eD ca. 


TERMINATE FIRST TRANSFER 


Receive ACK* driven to law 
Capture the data from DOO-DIS 
Remove upper address 
Drive data strobes to high 
Drive UAS* to high 

i 


j 
° 


RETRIEVE THE DATA 


Receive data strobes 
driven to low 
Sample LAS (high) 
Sample READ (high) 
Retrieve the data from the 
selected location 
Place data on Dpoo-Di5 
a 


: 
RESPOND TO THE MASTER 


Drive ACK* to low 


CEM CREED CAE? CA AIR CINE COMED CD CED GORE NMS END EY CE ACNE SCENE CE CED CR CINE CURD CED CEN ANON CHRD CTD CUED GERD CRD OMIA RTO CTD COU CRD AED KIDD CCD <> SED 


2D CAD SED CAD GND GND GEN OND cD Cl cE ee) CE aR ED ER ED AS en ci ae ce a aE 


SEND THE LOWER ADDRESS 


Drive LAS to law 
Presemt lower address 
and loengword=low 

Drive LAS to High 


' 
e 
‘ 
2 
a 
e 
! 
se 
| 
e 
’ 
e 
§ 
ae 
‘ 
e 
! 
s 


> CHRD CD GED ED ED QED AED GERD ED CD NED CED CEN CED ED OE CED CD ES ED CHE EH CED 


: 
a 


ACKNOWLEDGE TERMINATION 


Receive data strobes 

driven to high 
Tri~state Doo-D15 
Release ACK* 


ED GD CEO a ED GED CE? CED OD 2) CD A Cal END 


LATCH THE LOWER ADDRESS 


Receive LAS driven to high 
Lateh lower address 
and longword bit 
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1 / 
SEND THE UPPER ADDRESS 


Remove lower address 
and longword. bit 
Present upper address 

Drive UAS* to low 


SPECIFY WRITE CYCLE 


Drive READ low 
i 
' 
a 


SEND THE DATA 


Present data on DOo-DLS5S 


Drive both data strobes low 


The MASTER is required to wait a 


specified time to ensure that the 
SLAVE Ras latched the lower address 
before removing it and the longword 


bit from the address bus. 


DECODE THE ADDRESS 


Receive UAS* driven to low 
Receive LOCK* low 
Decode address 
If address is not for this SLAVE 
THEN wait for another cycle 
ELSE select a memory location 
and inhibit accesses from 
the alternate port 


i AY ERD aI AED aORy CRE wR AED EIGEN AUD COKE CREED ce CODA caD CENED CEE GIES CED CRED UNS Ce OUD ONE AE GE ee en GE ae GEE aut ane ete ames GD 


STORE THE DATA 


Receive data strobes 
driven to low 
Sample LAS (low) 
Sample READ (low) 
Store the data in the 
selected location 
t 
4 


RESPOND TO THE MASTER 


Drive ACK* to low 


ED CED «ED a GED aume <8 cee CU RD ERD ED ED GED > SD GED SED GED ED GP GD OEE SEED CHOW CURR ED ED ED ES a ee ee eee co ee ee ee 


TERMINATE CYCLE 


Receive ACK* driven to low 
Drive data strobes to high 
Remove data from DOoO-D1LS 


Drive WUAS* to high 
Remove upper address 
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Drive LOCK* high 
i 


e 
. ED ERE CED ETD GED CLG HED ND CARED CORED OED C2) CRED CD CED CED CARED GID SOR GED CRED CED GEE CETD exch CEES GU CD GSE CD CED aC C.D NS GD a oe es 
i] ® 
© # 


ACKNOWLEDGE TERMINATION 


Receive data strobes 
- driven to high 
Release ACK 
Receive LOCK* high 
uUN—inhibit accesses from 
the alternate port - 


ae wa 
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CHAPTER 4 
DATA TRANSFER BUS TIMING DIAGRAMS 


4.1 General Information 


This chapter provides six pairs of timing diagrams which 
describe the 25 cycle types listed in section 3.1 as follows: 


Fig. Nos. Figure Title Cycle types 


4-1, 4-2 Single Write Cycle Le Se. boa AS 
4-3. 4-4 Single Read Cycle 2. 8. 14, 20 
4-5, 4-6 Sequential Write Cycle Se “Se: Doe, al 
4-7, 4-8 Sequential Read Cycle 4, 10, 16, 22 
4-9, 4-10 Indivisible Single Address Cycle we: tie 7s 2S 
4-11, 4-12 Indivisible Multiple Address Cycle 6, 12, 18, 24 
4-13, 4-14 Withdrawn Cycle 2a 


A special natation has been used to describe the data strobe 
timing. The two data strobes (UDS* and LDS*) will not always 
make their transitions simultaneously. For purposes of these 
timing diagrams, DS"A"* represents the FIRST data strobe ta 
make its transition, whether that. is UDS* or LDS*, while 
DS"B"* represents the second. The reader should realize that 
the first data strobe to fall might NOT be the'first to rise. 
Thus DS"A"* may represent one data strobe on its falling edge 
and the other on its rising edge. 
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4.2 Single Write Cycle 


TABLE 4—1 : 
Single Write Cycle: MASTER timing values 
. (NOTE A) 
PARAMETER NUMBER MIN MAX. NOTES 

1 29 B 

2 20 B 

3 10 B 

4 10 B 

= 30 B 

6 bs B 

7 30 B 
8 40 B 

9 = B 

10 10 B 

1i 's) = B 

12 3S B 

i3 i0 B 

14 oO 200 LD, 

15 ‘e) E. 

17 6) Cc 

18 2) Cc 

19 10 B 

20 y-40) B 

ai 0 500 GS 

on 0 — B 

> id B 

24 10 B 

22 9) 40 D 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-1 NOTES 


All times are given in manoseconds unless otherwise 
noted. 


The MASTER must guarantee this timing between two of 
its outgoing signal transitions. 


The MASTER must wait for the incoming signal edge from 
the SLAVE before changing the level on its outgoing 
signal. 


This is a guarantee that the SLAVE will not change the 
incoming signal until the MASTER changes its outgoing 
signal. 


The MASTER is guaranteed this timing between two of 


its incoming signal transitions. 


This maximum is specified in Microseconds. 


Im order to ensure compatibility between boards, all 
MASTERS must be able toa abort the__cycle if DERR* is 
driven low at the same time as’ACK%X In addition, some 
MASTERS . may also have on-boart— jumpers er control 
registers that allow it to accept and respond to 
falling edges on DERR* as late as 125 nanoseconds 
after the falling edge of ACK. 
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FIGURE 4-1 


Single Write Cycle 


MASTER timing diagram 
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TABLE 4-2 
Single Write Cycle: SLAVE timing values 
(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 
1 15 B 
s 2 is B 
3 5 B 
4 S B 
5 20 B 
6 0 B 
7 45 B 
8 So B 
9 S B 
; 10 10 B 
11 (@) 10 . B 
12 30 B 
1s pa B 
14 ‘e) 200 D, 
15 ‘e) Ee, 
16 ‘@) Cc 
18 0 G 
19 2 B 
20 i5 B 
zl oO 305 C 
22 (@) 10 B 
ao pe B 
a4 2 B 
2a @) 30 D 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-2 NOTES 


All times are given in manoseconds unless otherwise 
noted. 


‘The SLAVE is guaranteed this timing between two of its 


incoming signal transitions. 


This is a guarantee that the MASTER will not change the 
imcoming signal until the SLAVE changes its outgoing 
signal. 


The SLAVE must wait for the incoming signal edge from 
the MASTER before changing the level on its osutgoing 
Signal. 


The SLAVE must guarantee this timing between two of 


‘its outgoing signal transitions. 


This maximum is specified in Microseconds. 


In order to ensure compatibility between boards, all 
SLAVES must be able te provide a falling edge on DERR* 
no later than the falling edge on ACKe. In additian, 
some SLAVES may also have on-board jumpers or control 
registers that allow it to generate a.falling edge on 
ACK* as much as 125 nanoseconds prior to the falling 
edge on DERR«. 
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FIGURE 4-2 


SLAVE timing diagram 


Single Write Cycle 
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4.3 Single Read Cycle 


ax TR 


TABLE 4-3 : 
Single Read Cycle: MASTER timing values 
| (NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 

1 20 B 
z 20 B 
3 10 B 
& 10 B 
be 30 B 
& Fe B 
7 50 B 
8 40 B 
9 5 B 
10 10 5 
il 0 rs) B 
iz 0 B 
iS e) 200 D. 
14 0 D 
is bs) &. 
1& 0 = 
18 e) Cc 
ig 0 Cc 
20 10 B 
ree 20 B 
aa 0 200 Cc 
20 0 ba B 
24 10 B 
Pies) es B 
25 0 40 D 
27 0 D 
28 Q ihe D 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-3 NOTES 


All times are given in nanoseconds unless otherwise 
noted. : 


The MASTER must guarantee this timing between two of 
its outgoing signal transitions. 


The MASTER must wait for the incoming signal edge from 
the SLAVE before changing the level on its outgoing 
signal. 


This is a guarantee that the SLAVE will not change the 
incoming signal until the MASTER changes its outgoing 
signal. 


' The MASTER is guaranteed this timing between two of its 


imcoming signal transitions. 


This maximum is specified in Microseconds. 


_In order to ensure compatibility between boards. all 


MASTERS must be able to abort the cycle if DERR* is 
Griven low at the same time as ACK. In addition, some 
MASTERS may also have on-board jumpers or control 
registers that allow it to accept and respond to 


falling edges om DERR* as late as 125 nanoseconds. 


after the falling edge of ACK*. 


All SLAVE beards can be configured to guarantee that 
the data on the data bus will be valid when ACK 
falls, but some may be configurable to generate an 
“early ACK*" as much as 125 manoseconds before the 
data is valid. In order to take advantage of the 
performance benefits that this offers, some MASTERS 
may be equipped with on-board jumpers or control 
registers that allow them to accept an early ACK* 
falling edge as much as 125 manoseconds before the 
data is valid. 
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FIGURE 4-3 


Single Read Cycle: 


MASTER timing diagram 
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TABLE 4-4 
Single Read Cycle: SLAVE timing values 


| (NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 

1 15 B 
2 15 B 
3 Ss B 
4 5 B 
Ss 20 B 
& O B 
7 4s B 
) 30 B 
9 O B 
10 5 B 
11 ) 10 B 
12 O B 
13 re) 200 D 
14 2) E 
1S 6) E., 
14 re) E, 
is 0 Cc 
19 0 Cc 
20 5 B 
21 15 5 
22. 0 505 e 
25 0 10 B 
24 5 B 
25 30 B 
26 0 30 D 
27 0 D 
0 30 D 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-4 NOTES 


All times are given in manoseconds unless otherwise - 
noted. 


The SLAVE is guaranteed this timing between two of its 
incoming signal transitions. 


This is a guarantee that the MASTER will not change the 
incoming signal until the SLAVE changes its outgoing 
signal. 


The SLAVE must wait for the incoming signal edge from 
the MASTER before changing the level on its outgoing 
Signal. 


The SLAVE must guarantee this timing between two of 


-its outgoing signal transitions. 


This maximum is specified in Microseconds. 


In order ts ensure compatibility between boards, all 
SLAVES must be able to provide a falling edge on DERR* 
no later than the falling edge on ACK*. In addition, 
some SLAVES may also Nave on-board jumpers or contral 
registers that allow them to generate a falling edge on 
ACK*® as much as 125 manoseconds prior to the falling 
edge on DERR*. 


In order to ensure compatibility between boards, all 
SLAVES must be configurable to provide valid data no 
later than the falling edge of ACK*. In addition. some 
SLAVES may also Nave on~boeard jumpers or control 
registers that allow them to generate a falling edge on 
ACK*® as much as 125 nanoseconds prior to placing valid 
data on the data Bus. 
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FIGURE 4-4 


Single Read Cycle 


SLAVE timing diagram 
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4.4 Sequential Write Cycle 


TABLE 4-5 
Sequential Write Cycle: MASTER timing values 


(NOTE A) 
PARAMETER NUMBER MIN MAX - NOTES 
1 20 B 
2 20 B 
= 10 B 
4 10 B 
s 30 B 
& 20 B 
7 5 B 
} 5 B 
o sO B 
10 40 B 
1i 10 B 
12 10 B 
is 3) 5 B 
14 35 B 
15 10 B 
16 re) 200 D, F 
is 5 E. G 
19 om S00 Cc 
20 ) 5 B 
21 10 B 
22 10 B 
23 re) 40 D 
24 re) c 
25 fe) c 
26 20 =) 
27 20 =) 
28 10 B 
29 z0 =] 
30 30 B 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-5 NOTES 


All times are given in nanoseconds unless otherwise .- 


noted. 


The MASTER must guarantee this timing between two of 
its outgoing signal transitions. 


The MASTER must wait for the incoming signal edge from 
the SLAVE before changing the level on its outgoing 
signal. 


This is a guarantee that the SLAVE will not change the 
incoming signal until the MASTER changes its outgoing 
signal. 


The MASTER is guaranteed this timing between two of its 


‘incoming signal transitions. 


This maximum is specified in Microseconds. 


In order to ensure compatibility between boards, all 
MASTERS must be able to abort the cycle if DERR* is 
driven low at the same time as ACK. In addition, some 
MASTERS may also have on-board jumpers or control 
registers that allow it to accept and respond to 
falling edges on DERR* as late as 125 nanoseconds 
after the falling edge of ACK*. 
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FIGURE 4-5 
Sequential Write Cycle: MASTER timing diagram 
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TABLE 4-6 
Sequential Write Cycle: SLAVE timing values 


(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 

1 15 B 
a 15 B 
3 1S B 
4 r=] B 
S 20 B 
6 15 B 
7 2) B 
8 0 B 
9 45 = 
10 4 @) B 
11 rs) = 
12 pe B 
1S 10 B 
14 30 B 
15 ) B 
16 2) 200 D, 
18 0 ey 
19 e) SOS Cc 
20 0 10 B 
ai S = 
2a ps = 
a2 2) 30 D 
24 @) C 
2 8) C 
<6 iS = 
27 iS B 
28 ~ B 
27 2s EB 
39 30 B 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-6 NOTES 


All times are given in manoseconds unless otherwise 
noted. 

The SLAVE is guaranteed this timing between two of its 
incoming signal transitions. 


This is a guarantee that the MASTER will not change the 
incoming signal until the SLAVE changes its osutgoing 
signal. 


The SLAVE must wait for the incoming signal edge fram 
the MASTER before changing the level on its outgoing 
Signal. 


The SLAVE must guarantee this timing between two of 


-its outgoing signal transitions. 


This maximum is specified in Microseconds. 


-In order to ensure compatibility between boards, all 


SLAVES must be able to provide a falling edge on DERR* 
no later than the falling edge on ACK*. In addition, 
some SLAVES may also have on-beard jumpers or control | 
registers that allow it to generate a falling . edge on 


-ACK* as much as 125 manoseconds prior ta the falling 


edge on DERR=. 
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FIGURE 4-6 


Sequential Write Cycle 


SLAVE timing diagram 
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4.5 Sequential Read Cycle 


TABLE 4-7 
Sequential Read Cycle: MASTER timing values 
: (NOTE A). 
PARAMETER NUMBER MIN MAX NOTES 
" 4 dw) B 
2 20 B 
> 10 B 
4 10 B 
ra 30 B 
& 20 B 
7 3 E 
8. 2 B 
9 vO = 
10 40 B 
Li 10  &B 
12 10 B 
LS 0 = B 
14 0 B 
is 0 200 D, F 
16 s) D 
17 re E, H 
19 pa E, G 
20 ') 1 O16) C 
a1 ‘@) be = 
on 10 C 
ae 0 40 D 
a4 Q D 
2a @) oo D 
256 40 B . 
Fi 0 C 
23 0 C 
2? 20 5B 
39 190 B 
oi 30 B 
ie a B 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-7 NOTES 


A. All times are given in manoseconds unless otherwise 
noted. 


B. The MASTER must guarantee this timing between two of 
its outgoing signal transitions. 


C. The MASTER must wait for the incoming signal edge from 
the SLAVE before changing the level on its outgoing 
Signal. 


D. This is a guarantee that the SLAVE will not change the 
incoming signal until the MASTER changes its outgoing 
Signal. 


E. The MASTER is guaranteed this timing between two of its 
-incoeming signal transitions. 


F. This maximum is specified in Microseconds. 


G. In order to ensure compatibility between boards, all 
MASTERS must be able to abort the cycle if DERR* is 
driven low at the same time as ACK. In addition, some 
MASTERS may.also have on-board jumpers or control 

: | registers that allow it to accept and respond to 

4 falling edges on DERR* as late as 125 nanoseconds 

7 after the falling edge of ACK. 


(ie 

(Smee 22, 

d aay 
. 


H. AlIL SLAVE boards can be configured to guarantee that 
the data on the data bus will be valid when ACK 
falls, but some may be configurable to generate an 
"early ACK*" as much as 125 manoseconds Before the 
data is valid. In order to take advantage of the 
performance benefits that this offers, some MASTERS 
may be equipped with on-board jumpers or control 
registers that allow them to accept an early ACK+* 
falling edge as much as 125 manoseconds before the 
data is valid. 
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FIGURE 4-7 


MASTER timing diagram 


Sequential Read Cycle 
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( TABLE 4-8 
Sequential Read Cycle: SLAVE timing values 


(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 
1 15 B 
2 15 B 
- S.. S B 
4 = B 
pe 20 B 
& 15 B 
7 ‘e) B 
=| O B 
9 45 EB 
10 20 B 
g 11 ra E 
12 = B 
13 ‘e) 10 B 
14 @) B 
15 ‘e) 200 D; 
16 0 D 
17 6) E, 
19 Q E, 
r 20 OQ S05 Cc 
ai 6) 10 =) 
22 =o C 
2s @) 30 D 
24 ‘o) D 
au ‘@) a D 
26 30 : B 
a7 fe) Cc 
28 a) ce 
29? 1S B 
30 5 B 
Si 25 B 
oa 1s 5B 
. ms (SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-8 NOTES 


“Al] times are given in manoseconds unless otherwise 


noted. 


The SLAVE is guaranteed this timing between two of its 
incoming signal transitions. 


This is a guarantee that the MASTER will not change the 
imcoming signal until the SLAVE changes its outgoing 
Signal. | : 


The SLAVE must wait for the incoming signal edge from . 
the MASTER before changing the level on its outgsing © 


signal. 


The SLAVE must guarantee this timing between two'of 


‘its outgoing signal transitions. 


This maximum is specified in Microseconds. 


In order to ensure compatibility between boards. all 
SLAVES must be able to provide a falling edge on DERR* 
mo later than the falling edge on ACK*. In addition, 
some SLAVES may also Mave en-beard jumpers or control 
registers that allow it to generate a falling edge on 
ACK# as much as 125 nanoseconds prior te the falling 
edge on DERR+. 


In erder to ensure compatibility between boards. all 
SLAVES must be configurable toc provide valid data no 
later than the falling edge of ACK*. In addition, some 
SLAVES may also have on-board jumpers or control 
registers that allow them to generate a falling edge on 
ACK*® as much as 125 nanoseconds prior to placing valid 
data on the data 5us. 
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FIGURE 4-8 
Sequential Read Cycle: SLAVE timing diagram 
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- 4.6 Indivisible Single Address Cycle 


TABLE 4-9 | 
Indivisible Single Address Cycle: MASTER timing values 
. (NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 
1 20 B 
2 48) B 
2 10 B 
4 10 B 
2 39 B 
& =] °" B 
a. pel @) B 
8 40 B 
9 2 5B 
10 10 B 
il Q a B 
12 0 B 
13 QO 200 D. F 
14 0 D 
13 Ss E. H 
16. 2 - £—, G 
18 0 S00 - C 
i9 ~~ 10 B 
20 Q 2 B 
zi 45 B 
a Se B 
22 0 - 40 D 
24 @) Rober D 
Zn 0 D 
26 19 B 
2/7 @) C 
28 ‘e) C 
29 0 c 
390 20 B 
31 10 B 
32 20 =) 
ra 10 B 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-9 NOTES 


A. All times are Given in manoseconds unless otherwise - 
noted. 


B. The MASTER must guarantee this timing between two of 
its outgoing signal transitions. 


C. The MASTER must wait for the incoming signal edge from 
the SLAVE before changing the level on its outgoing 
Signal. 


D. This is a guarantee that the SLAVE will not change the 
imcoming signal until the MASTER changes its outgoing 
Signal. 


E. The MASTER is guaranteed this timing between two of its 
“incoming signal transitions. 


F. This maximum is specified in Microseconds. 


GS. In order to ensure compatibility between boards, all 
MASTERS must be able to abort the cycle if DERR* is 
driven low at the same time as ACK. In addition, some 
MASTERS may also have on-board jumpers or control 
registers that allow it to accept and respond to 
falling edges on DERR* as late as 125 nanoseconds 
after the falling edge of ACK*. 


H. All SLAVE boards can be configured to guarantee that 
the data on the data Bus will be valid when ACH + 
falls, but some may be configurable to generate an 
"early ACK#" as much as 125 nanoseconds before the 
data is valid. In order to take advantage of the 
performance benefits that this offers, some MASTERS 
may be equipped with on-beard jumpers or control 
registers that allow them to accept an early ACK* 
falling edge as much as 125 manoseconds before the 
. data is valid. 
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FIGURE 4-9 
Indivisible Single Address Cycle: MASTER timing diagram. 
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TABLE 4-10 
Indivisible Single Address Cycle: SLAVE timing values 


7™ 


(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 
: 1 15 B 
2 15 B 
3 5 B 
4 5 B 
5 20 B 
& 0 B 
7 45 B 
8 30 B 
9 Q B 
10 =) B 
11 0 10 B 
12 0) B 
13 O 200 D, F 
14 0 D 
15 fo) E, H 
16 to) E, G 
18 O 505 c 
19 5 B 
20 fe) 10 B 
21 40 B 
22 3S B 
23 2) SO D. 
24 fe) 30 D 
25 0 D 
26 5 B 
27 O c 
28 O c 
29 0 c 
30 15 B 
31 5 B 
32 15 B 
: 3 5 B 


- e (SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-10 NOTES 


All times are given in nanoseconds unless otherwise ~ 
noted. 


The SLAVE is guaranteed this timing between two of its 
incoming signal transitions. 


This is a guarantee that the MASTER will not change the 
incoming signal until the SLAVE changes its outgoing 
signal. 


The SLAVE must wait for the incoming signal edge from 
the MASTER before changing the level on its outgoing 
signal. 


The SLAVE must guarantee this timing between two of 


-its outgoing signal transitions. 


This maximum is specified in Microseconds. 


In order to ensure compatibility between boards, all 
SLAVES must be able to provide a falling edge on DERR* 


mo later than the falling edge on ACK*. In addition, 


some SLAVES may also Rave on-board jumpers or contrel 
registers that allow it to generate a falling edge on 
ACK*® as much as 125 nanoseconds prior to the falling 


edge .on DERR*. 


In order to ensure compatibility between boaards, all 
SLAVES must be configurable to provide valid data no 
later than the falling edge of ACK*. Im addition, some 
SLAVES may also have on-board jumpers or control 
registers that allow them to generate a falling edge on 
ACK# as much as 125 nanoseconds prior to placing valid 
data on the data Bus. | 
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FIGURE 4-10 


Indivisible Single Address Cycle 


SLAVE timing diagram 
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4.7 Indivisible Multiple Address Cycle 


TABLE 4-11 : 
Indivisible Multiple Address Cycle: MASTER timing values 
(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 
1 20 B 
Pr 20 B 
3S 19 B 
4 10 5B 
pe ml) B 
& ro 5B 
7 50 B 
8 40 B 
9 > B 
10 10 5B 
ii 8) = B 
12 6) B 
is 0) 200 D. F 
14 0 D 
15 po E. WH 
16 aa) Ee. G 
18 s) C 
19 0 C 
20 10 3 
at 0 500 C 
a 10 B 
ao 0 = B 
24 0 40 D 
2a) 0 D 
2& Q ve D 
27 rs =} 
23 10 B 
29 .@] C 
30 20 B 
Si 20 5 
i BP 10 B 


(SEE NOTES ON FOLLOWING PAGE) 


Page 4-32 


TABLE 4-11 NOTES 
All times are given in manoseconds unless otherwise 
not ed e 


The MASTER must guarantee this timing between two of 
its outgoing signal transitions. 

The MASTER must wait for the incoming signal edge from 
the SLAVE before changing the level on its outgoing 
signal. 


This is a guarantee that the SLAVE will mot change the 
incoming signal until the MASTER changes its outgoing 
Signal. : 


The MASTER is guaranteed this timing between two of its 


incoming signal transitions. 


This maximum is specified in Microseconds. 


In order to ensure compatibility between boards, all 
MASTERS must be able to abort the cycle if DERR* is 
driven low at the same time as ACK. In addition, some 
MASTERS may also have on-board jumpers or control 
registers that allow it to accept and respond to 
falling edges on DERR* as late as 23 manoseconds 
after the falling edge of ACK. 


All SLAVE Boards can be configured to guarantee that 
the data on the data bus will be valid when ACK 
falls, But some may be configurable to generate an 
"early ACK#" as much as 125 manoseconds before the 
data is valid. In order to take advantage of the 
performance benefits that this offers, some MASTERS 
may be equipped with on-board jumpers or control 
registers that allow them to accept an early ACK* 
falling edge as much as 125 manoseconds before the 
data is valid. 
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. FIGURE 4-11 
Indivisible Multiple Address Cycle: MASTER timing diagram 
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TABLE 4-12 
Indivisible Multiple Address Cycle: SLAVE timing values 
(NOTE A) 
-PARAMETER NUMBER MIN MAX NOTES 
1 1s B 
2 15 B 
> r= B 
4 = B 
— 20 B 
6 fe) B 
7 45 B 
8 30 B 
9 0 B 
10 pe B 
11 0 10 B 
12 - QO B 
13 e) 200 D. F 
14, 0 D 
is ‘e) E. H 
16 oO E, G 
18 6) C 
19 e) C 
20 =] B= 
zl fe) 30S C 
22 pa E 
25 .e) 10 B 
24 ‘e) 30 D 
22 0 D 
2& 0 30 D 
27 3S B 
28 2 5 
29 6) C 
sO 15 B 
31 15 B 
32 5 B 


(SEE NOTES ON FOLLOWING PAGE) 
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TABLE 4-12 NOTES 


All times are given in maneseconds unless otherwise 
noted. 


The SLAVE is guaranteed this timing between two of its 
incoming signal transitions. 


This is a guarantee that the MASTER will not change the 
incoming signal until the SLAVE changes its outgoing 
Signal. 


The SLAVE must wait for the incoming signal edge from 
the MASTER before changing the level on its outgoing 
signal. 


The SLAVE must guarantee this timing between two of 


its outgoing signal transitions. 
THis maximum is specified in Microseconds. 


In order to ensure compatibility between boards, all 
SLAVES must be able to provide a falling edge on DERR* 
no later than the falling edge on ACK*. In addition, 
some SLAVES may also have cn-board jumpers or control 
registers that allow it to generate a falling edge on 
ACK*® as much as 125 nanoseconds prior to the falling 
edse on DERR«. | 


In order to ensure compatibility between boards, all 
SLAVES must be configurable to provide valid data no 
later than the falling edge of ACK*. In addition, some 
SLAVES may also have on-board jumpers or control 
registers that allow them to generate a falling edge an 
ACK# as much as 125 nanoseconds prior to placing valid 
data on the data bus. 
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FIGURE 4-12 


Indivisible Multiple Address Cycle 


SLAVE timing diagram 
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4.8 Withdrawn Cycle 


TABLE 4-13 
Withdrawn Cycle: MASTER timing values 


NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 


20 
30 
29 
35 


> WN & 
te oO to iD 


NOTES: 


A. All times are given in nanoseconds unless otherwise 
| noted. 


B. The MASTER must guarantee this timing between two of 
- £€s Sutgoing signal transitions. 
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FIGURE 4-13 


Withdrawn Cycle 


MASTER timing diagram 
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TABLE 4-14 
Withdrawn Cycle: SLAVE timing values 


(NOTE A) 
PARAMETER NUMBER MIN -°- MAX NOTES 
i iS B 
“ 2 20 B 
3 iS B 
4 20 B 


NOTES: 


A. Al] times are given in nanoseconds unless oatherwise 
noted. 


B. The SLAVE is guaranteed this timing between two of its 
‘incoming signal transitions. 
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SLAVE timing diagram 
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CHAPTER S 
VMXBus ARBITRATION BUS 


3-1 SIGNAL LINES 


The VMXbus contains two arbitration lines which are used to 
transfer control of the VMX-DTB between the PRIMARY MASTER 
and the SECONDARY MASTER: 


SMROQ* SECONDARY MASTER bus request 
SMACK * SECONDARY MASTER acknowledge 
These lines are collectively called the "arbitration bus". 


The SECONDARY MASTER drives SMROQ* low to when it needs to 
read or write data to VMXbus memory. The PRIMARY MASTER may 
drive SMACK* low in response to the low level on SMRO* to 
permit the SECONDARY MASTER to use the VMX-DTB. 


The PRIMARY MASTER drives SMACK# high whenever the system is 
reset By the VMEbus SYSRESET* line and maintains it high at 
least until SMRQ* is driven low by the SECONDARY MASTER. The 
SECONDARY MASTER drives SMRQ* high when the system is reset 


and maintains it high at least until SYSRESET*® gces high 


again. NOTE: 


When the FPRIMARY MASTER is in control of the 
VMX-DTB there are no timing constaints on Row long 
the PRIMARY MASTER may take to grant the VMX-DTB. 
Accordingly, it is permissible to design a PRIMARY 
MASTER which NEVER grants the VMX-DTB. Clearly if 
such a PRIMARY MASTER were plugged into the same 
bus with a SECONDARY MASTER, the SECONDARY MASTER 
would never be able to move any data over the 5us. 
For this reason any board vendor selling such. a 
PRIMARY MASTER must clearly indicate its 
limitations on the product’*s data sheets. 


Sea EXAMPLES OF ARBITRATION OPERATION 


Since only two MASTERS are allowed on each VMXbus, (a PRIMARY 
MASTER and a SECONDARY MASTER) there are only two basic 
arbitration sequences. The first is when the PRIMARY MASTER 
Qrants control of the VMX-DTH to the SECONDARY MASTER. The 
second is when the SECONDARY MASTER gives control of the 
VMX-DTH back to the PRIMARY MASTER. The following two 
sections illustrate these sequences. 


Seael PRIMARY MASTER grants VMX-DTB To SECONDARY MASTER. 


Fage s-oOl 


Figure S~-1 shows the flow diagram for the case where the 
SECONDARY MASTER is granted the bus. When the sequence begins 
the PRIMARY MASTER is using the VMX-DTB. When the SECONDARY 
MASTER drives SMRO* to low, and when the PRIMARY MASTER has 
finished using the VMX-DTB, it drives SMACK* low, granting 
the VMX-DTB to the SECONDARY MASTER. 


As long as the SECONDARY MASTER holds. SMR@* low it may 
continue to use the VMX-DTB without interuption. This allows 
it to transfer data to or from the memory at the maximum data 
rate, since it meed not check before each transfer to see 
whether it still has control of the VMX-DTB. 
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FIGURE S-1 


PRIMARY MASTER SECONDARY MASTER 


(Using the VMX-DTB toa move (Waiting to transfer 
: data) 


: data) 
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Drive SMRO* to low 


DETECT REQUEST FOR VMX-DTB 


Receive SMRO* driven to low 
{ 
t 


GRANT THE VMX-DTB 


(Finish data transfers) 
Drive LAS, UDS*, LDS* high 


Drive UAS* high 
Tri-state all VMX-DTE drivers 


Wait until DERR* and ACK* 
are both high 
Drive SMACK* to low 
( 


BEGIN DATA TRANSFER 


Receive SMACK* driven 


‘ to low 
| Send address 
Send/Receive data over the 


data bus 
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53.2e2 PRIMARY MASTER receives VMX-DTB From SECONDARY MASTER 


Figure 5-2 shows the flow diagram for the case where the 
SECONDARY MASTER relinquishes control of the data transfer 
lines. When the sequence begins, the SECONDARY MASTER is 
transferring data between itself and VMXbus memory. When the 
transfer is complete, and it has tri-stated all oaf the 
VMX-DTB drivers, it drives SMRO* high, signaling to the 
PRIMARY MASTER that it has finished using the VMX-DTB. The 
PRIMARY MASTER then drives SMACK* high, signalling to the 
SECONDARY MASTER that its Righ level on the SMRQ* line has 
been detected and that it may request the Bus again when 
needed. 


Page 5-04 


FIGURE 3-2 
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5.2 ARBITRATION TIMING DIAGRAMS 


The following two sections provide two pairs of timing 
diagrams that describe the detailed timing that the PRIMARY 
MASTER and SECONDARY MASTER must meet when passing cantrol of 
the VMX-DTB between each other. These times guarantee that 
the two MASTERS never drive the same VMXbus lines 
Simultaneously and that they don’t drive the data lines 
Simultaneously with the SLAVES. The timing diagrams describe 
the transfer the mastership as follows: 


Fig. Nos. Figure Title 
TS, wns PRIMARY MASTER grants VMX-DTH 
S735; S76 PRIMARY MASTER receives VMX-DTB 
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JeS.1 PRIMARY MASTER grants VMX-DTB 


TABLE S-3 
PRIMARY MASTER grants VMX-DTB: MASTER timing values 
(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 

1 O B 

= ) B 

3 2) BR 

4 e) B 

ha 6) BR 

& 0 B 

7 e) B 

8 0 B 

g 0 B 

10 0 B 

11 QO B 

12 0 B 

1S e) C 

14 0 D 

1s =O De 

° 17 ‘) D ° 

18 © D 

19 fe) D 
29 Q D 
ai on D. E 
2a 20 D, E 

NOTES: 

A. All times are given in nanoseconds unless otherwise 
noted. | 

B. The MASTER must guarantee this timing between two of 
its sutgoing signal transitions. : a 

C. The MASTER must wait for the incoming signal edge from 
the SLAVE before changing the level on its outgoing 
Signal. 

D. This is a guarantee that the SECONDARY MASTER will not 
start driving the VMX-DTB until the PRIMARY MASTER has 
stopped driving it. 

E. This guarantees that, when mastership is transferred, 


the SLAVES are guaranteed a minimum time between 
cycles. : 
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FIGURE 5-3 
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TABLE 5-4 
PRIMARY MASTER grants VMX-DTB: SLAVE timing values 


(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 
1 O B 
: 2 O B 
3. O B 
4 O B 
5 O B 
6 0 B 
7 O B 
8 O B 
9 O B 
10 O B 
11 O B 
12 O B 
13 Q B 
14 O D 
15 15 D. E 
17 O D 
18 O D 
19 ) D 
20 o D4 
y 21 Ss D. € 
r 22 is D, 


NOTES: 


A. All times are given in manoseconds unless otherwise 
noted. 


B. The SLAVE is guaranteed this timing between two of its 
incoming signal transitions. 


C. This is a guarantee that the MASTER will not change the 
incoming signal until the SLAVE changes its outgoing 
: signal. ee 


oe 2. This is a guarantee that the SECONDARY MASTER will not 
Start driving the VMX-DTB until the PRIMARY MASTER has 
stopped driving it. 


E. This guarantees that, when mastership is transferred, 
the SLAVES are guaranteed a minimum time between 
cycles. 
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DRIVEN BY MASTER 


Py 


5.5.2 PRIMARY MASTER Receives VMX—-DTB 


TABLE 5-5 
PRIMARY MASTER Receives VMX-DTB!: MASTER timing values 
(NOTE A) 
PARAMETER NUMBER MIN MAX NOTES 
1 ‘@) D 
= fe) D 
3 9) D 
4 8) D 
~ 0 D 
& 0 D 
7 QO D 
8 0 D 
9 6) D 
10 8) D 
11 .@) D 
12 0 D 
13 20 C.. & 
14 0 Be 
iS .@) B, E 
16 a) B, E 
18 0 B, E 
19 © re) B, E 
20 ‘@) B,. E& 
z2i 15 By. -& 
2a 0 B, E 


NOTES: 


All times are given in nanoseconds. 


The PRIMARY MASTER must guarantee this timing between 
two of its outgoing signal transitions. 


The PRIMARY MASTER must wait for the incoming signal 
edge from the SECONDARY MASTER before changing. the 
level on its outgoing signal. a 


This is a guarantee that the SECONDARY MASTER will not 
Start driving the VMX-DTB until the PRIMARY MASTER has. 
stopped driving it. 


This guarantees that. when mastership is transferred, 


the SLAVES are gquaranteed a minimum time between 
cycles. 
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FIGURE 3-5 
PRIMARY MASTER receives VMX-DTB: MASTER timing diagram 


SECONDARY MASTER 


PRIMARY MASTER 


DRIVEN BY MASTER 


ACK on DERR © \ cece | 


STANDARD BESrONEE 


er NOT-DRIVEN & ° 
$ 
4 p| 
an ie 
| | 8 
, E = 
ACKs ne 55 : 
fis 
3 
DERR« Fi | 
Ee 
DATA NOT-DRIVEN bs 


Page 3-12 


TABLE 3-64 
PRIMARY MASTER Receives VMX-DTB: SLAVE timing values 
(NOTE A) : 
PARAMETER NUMBER MIN MAX NOTES 

1 6) D 

2 2) D 

mf ‘e) D 

4 1) D 

be 0 D 

& 0 D 

7 .@) D 

8 ‘e) D 

9 QO D 

10 a) D 

11 ‘e) D 

12 0 D 

1S 0 Cc. = 
14 0 B, E 
1S ‘e) B, E 
16 e) B. E 
i8 .@) B, E 
19 0 B, E 
20 - ‘@) 5. 
= 1s B,. E 
22 15 B. E 

NOTES: 

A. All times are given in nanoseconds. 

B. The SLAVE is guaranteed this timing between two of its 
incoming signal transitions. 

C. The PRIMARY MASTER must wait for the incoming signal 
edge from the SECONDARY MASTER before changing the 
level on its outgoing signal. 

D. This is a guarantee that the SECONDARY MASTER will not 
start driving the VMX-DTB until the PRIMARY MASTER has 
stopped driving it. 

E. This guarantees that, when mastership is transferred, 


the SLAVES are guaranteed a minimum time between 
cycles. 


ren 


Page S-1is 


FIGURE 5-6 
PRIMARY MASTER receives VMX-DTB: SLAVE timing diagram 
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CHAPTER 6 
ELECTRICAL SPECIFICATIONS 


6.1 INTRODUCTION 


All interface logic on the VMXbus boards must be designed in 
accordance with the rules laid out in this chapter to insure 
proper timing and to minimize noise and crosstalk. VMXbus 
signals are normally driven with TTL family drivers, although 
any technolagy which complies with this specification may be 
used. Recommendations and examples are included in this 
chapter to aid the designer in obtaining optimum system 
performance. 


<-> 


&.2 POWER DISTRIBUTION 


Power and power-return distribution for the VMXbus is done 
through the VMEbus Pl and P2 backplanes. (This leaves all of 
the P2 ribbon cable lines available for signals and signal 
Grounds.) The pins of the P1 and P2 connectors, which are 
used for power distribution, the voltage tolerances, the 
maximum ripole, and the current carrying capacity of each 
power pin are the same as those described in the VMEbus 
specification. 
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6.3 ELECTRICAL SIGNAL CHARACTERISTICS 


Other than the power supply lines, all VMXbus signals are 
limited to positive levels between 0.0 and 5.9 volts. The 
Signal levels are: 


Minimum Maximum 
Driver low output level 0.6 V 
Receiver low input level 0.8 V 
Driver high output level ze4V 
Receiver high input level 2.0 V 


\) 


Figure (6-3 Gives a simple graphical representation of these 


levels. 
FIGURE 4-3 

’ 
‘ HIGH Se etter er nn ec ne een oe nce men coms ea ce aa Yoh min | 
' LEVEL 8 LILLE LIOEOTAGAA LAVAS AAG AAG &emomnmnnn STEADY STATE 

aaa ae ao aes ao ea 200 VY ewer wre mem ewe me mmm emamew= Yi max NOISE MARGIN 
TRANSITION 

REGION 

woewememem 9,9 VY mw e ww wen ee rr me Vil min 
—§ LOW. © VIFIILLAAVIAAVAAASA LEAMA AA LA GL G&G ewonnnwnmm STEADY STATE 


:. EVEL. 0.6. VY eSSssteseseeee SSeS See ese= Vol max NOISE MARGIN 
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6.4 DRIVER SPECIFICATIONS 


There are three types of signal line drivers used on the 
VMXbus: totem-pole drivers, tri-state drivers, and open 
collector drivers. 


Totem—pole drivers sink current when driving a signal line to 
its low level and source current when driving it to its high 
level. They are used to drive signal lines which are always 
driven by the same VMXbus board. SMRO* and SMACK* are the two 
VMXbus lines driven by totem-pole drivers. 


VMXbus tri-state drivers differ from totem-pole drivers in 
two respects: they can sink and source more current than the 
totem-pole drivers and they can go to a high impedance state 
(driver turned off) in addition to the low and high logic 
states. Tri-state drivers are used to drive lines that can be 
driven by several different boards on the VMXbus. (Only one 
of these drivers is ever driving a signal line at any one 
time.) The address bus, the data bus and most of the other 
Signal lines on the VMXbus are driven by tri-state drivers. 


Open collector drivers sink current when driving aie signal 
line to its low level But sources no current to drive the 
Signal line Righ. Pull-up resistors oan the FRIMARY MASTER 
ensure that the signal line voltage rises to a high level 
whenever the open collector line is not driving it to a low 
level. ACK* and DERR* are the two VMxbus lines driven by open 
collector drivers. ’ 


The following sections give the specifications for each type 
of driver. 
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6.4.1 Totem-Pole Drivers 


VMXbus totem-pole drivers shall provide, as a minimum, the 
following characteristics: 


Minimum Maximum Comments 
DRIVER TURNED ON 
Low state sink current: TOL 8 mA 
High state source current: ITOH 400 uA 
Low state output voltage: VOL 0.9 V sinking 8 mA 
High state output voltage: VOH a2eo4 MV sourcing 400 uA 
DRIVER SHORT CIRCUITED 
Low state source current: Tos 20 mA 225 mA 0.0 V 
DRIVER CAPACITANCE 


Capacitance at output pin: COUT i8pf 
AVATLABLE CIRCUITS 


These specifications allow the use of standard LS type 
drivers such as 74LS00, 74LS04, ete. 
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6.4.2 Tri~state Drivers 


VMXbus tri-state drivers shall provide, as a minimum, the 
following characteristics: 


Minimum: Maximum — Comments 

DRIVER TURNED ON 

Low state sink current: TOL zO mA 

High state source current: TOH 1 mA 
‘ Low state output voltage: VOL 0.5 V sinking 20 mA 

High state output voltage: VOH 2-4V sourcing 1 mA 
» DRIVER TURNED OFF 

Low state source current: IOZL ~O uA 0.5 V 

High state sink current: IOZH 20 uA 2.4 V 

DRIVER SHORT CIRCUITED 

Low state source current: IOs 640 mA 2aJ mA 0.0 V 

DRIVER CAPACITANCE 

Capacitance at output pin: COUT 18pf 


AVAILABLE CIRCUITS 


These specifications allow the use of 74F240, or 74F2357 
drivers. 
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6.4.3 Transceivers 


VMXbus Transceivers shall provide, as a minimum, the 
following characteristics: | 


Minimum Maximum Comments 
DRIVER TURNED ON: (low) 
Low state sink current: TOL. 20 mA 
High state source current: TOH 1 mA 
Low state output voltage: | VOL 0O.5 V sinking 20 mA 
High state output voltage: VOH 2e4¥ sourcing 1 mA 
TRASCEIVER SHORT CIRCUITED | | | 
Low state source current TOS 6&0 mA 22a mA 0.0 V 
LOADING (DRIVER TURNED OFF) 
Low level source current ITIL O.7 mA 0.35 V 
High level sink current ITH 70 uA 2o4 V 
RECEIVER THRESHOLDS 
Low level threshold VIL 0.8V 
High level threshold VIH | 2.9 V 
TRASCEIVER CAPACITANCE 
Capacitance at output pin COUT 2ipt 


AVAILABLE CIRCUITS 


These specifications allow the use of a 74ALS245 transceiver. 
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( 6.4.4 Open Collector Drivers 


VMXBus open collector drivers shall provide, as a minimum, 
the following characteristics: 


Minimum Maximum Comments 
DRIVER TURNED ON (low) 
Low state sink current: TOL 24 mA 
‘Low state output voltage: VOL ) 0.4 V sinking 24 mA 
DRIVER TURNED OFF (high) 
High state source current ITOH | 250uA 5.0 V 
DRIVER CAPACITANCE 
Capacitance at output pin COUT 20pf 


AVAILABLE CIRCUITS 


Any open-collector driver in accordance with the electrical 
characteristics specified above may be used. As an example, a 
74LS38 may be used. 
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6.5 RECEIVER SPECIFICATIONS 


All VMXbus receivers should have a diode clamp which prevents 
negative voltage excursions from going below -1.5 V. Standard 
74LS devices provide this clamping. 


VMXbus receivers shall provide, as a minimum, the following 
characteristics: 


Minimum _ Maximum Camments 
RECEIVER LOADING | 
Low level source current ITh . O.6 mA O.0 V 
High level sink current IIH — 20 uA ae? V 
RECEIVER THRESHOLDS 
Low level threshold VIL 0. 8V 
High level threshold VIH 2eQ0V 
RECEIVER CAPACITANCE 
Capacitance at input pin CIN TpFf 


AVAILABLE CIRCUITS 


These specifications allow the use of mast 74LS, 74F, and 74S 
type receivers with PNP inputs. | 
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6.6 SIGNAL LINE TERMINATIONS 


The following ten signal lines of the VMXbus are terminated 
on the PRIMARY MASTER board with 330 ohm pull-up resistors. 
Other boards must not pull these lines up.) 


READ Tri-state 

LOCK* Tri-state 

LAS Tri-state 

UAS* Tri-state 

UDS* Tri-state 

LDS* Tri-state 

DERR* Open-collector 
ACK* Open-Collector 


These pull-up resistors pull their respective lines to a high 
level whenever a tri-state or open-collector driver turns 
off. 

NOTE 


It is recommended that decoupling capacitors be 
provided between the +35 volt source on the pull-up 
resistor and ground. Capacitors between 0.01 and 
QO.1 uF are appropriate and should be installed as 
close as possible to the Vee pin of the pull-up 
resistor packag and the VMXbus board*s ground 
grid. : 


6.7 ISOLATION LINES 


VMXbus includes ten signal lines called STatic [Isolation 
Lines (STILO-STIL9). The purpose of these lines is to prevent 
crosstalk between adjacent signal lines whose transitions 
take place at different times. All VMXbus boards must provide 
a 0.01 plus a 0.1 uF by-pass capacitor between each of these 
lines and its on-beard ground grid. The length of the trace 
connecting this capacitor to the connector plus the length of 
the trace connnecting the other side of the capacitor to the 
ground grid must not exceed 2 inches. 
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6&.8-BOARD SIGNAL LOADING . 


The following rules must be followed when designing VMXbus 
boards: 


Circuit traces from the DIN conmnector pins toa the 
on~beard receivers and drivers shall not Rave a 
length of greater than S inches. (If the trace 
branches, the length of each branch is added to get 


a total length.) , 
No more than two drivers and two receivers (or two 


transceivers) per board may be connected to any 
VMXbus signal line. 
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6.9 BACKPLANE RIBBON CABLE SPECIFICATION 


The ribbon cable that is used to bus the P2 connectors of a 
VMEbus card rack may have from two to six 64 pin DIN 41612 
connectors. The nominal spacing of these connectors is 0.8 
inches. Im no case shall the total cable length exceed 5.0 
inches. 


7 The ribbon cable shall meet the following specifications: 


PARAMETER SPECIFICATION 


Conductor 
Center-to-center 
‘ : Spacing 950 inch 

Conductor type Stranded copper 
Conductor size 28 AWG 
Stranding 7 X 36 
Number of Conductors 64 - 

Z Impedence | | | >= 100 ohm 

cy Capacitance ¢= 20 pf/Fft 
Inductance €= .25 UuH/Ft 
Resistance <2 7O ohms/1000 Ft 


{ at 20 degrees C) 


Propagation Delay €= 1.5 ns/ft 


Recommended Cables: 3M 265/564 
Hitachi EG-2864 
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CHAPTER 7 


MECHANICAL SPECIFICATIONS 


7.1 DEFINITION OF TERMS 


Information in this chapter is provided to assure that VMXbus 
boards will be mechanically compatible with the VMEbus 
systems into which they are installed. As in the case of the 
VMEbus, the following terminology is used: 


Backplane - A board into which 96-pin connectors 
are installed. The backplane of primary interest to 
VMXbus users is the VMEbus "PZ backplane". This is 
the lower backplane in a double-high VMEbus card 
rack which buses only the center row pins of each 
"P2 connector". 


Ribbon cable - A 64 wire cable which has installed 
on it two to six 64=-pin connectors at 0.8" 
intervals. This cable is installed on the back of 
the "P2 backplane" to bus the two outside rows of 
pins on adjacent P2 connnectors together. 


VMXbus board - A PC Board which is plugged into the 
backplane and communicates with other VMXbus boards 
installed in the same backplane. 


The "front" of a backplane is the side from which 
the VMXbus boards are inserted into the connectors. 


The “rear edge" cf a VMXbus board is the edge which 
provides the on-board connector for mating with the 
connector om the Backplane. 


7.2 VMXbus BACKPLANE DESCRIPTION 


The VMXbus has been designed for use with a double high 
VMEbus card. This double high rack has two backplanes: an 


upper one which Buses all three rows of pins. on the Fi 


~eonnectors and a lawer one which Buses only the center row of 
pins on the PS connectors. (This VMEbus "P2 backplane" does 
met bus the two outer rows of the P2 connectors.) Since these 
two outer rows aren’t bused by the P2 backplane they may be 
used as I/O pins. When a user wants to bus these two rows of 
pins for a secondary bus, such as VMXbus, a ribbon cable is 
imstalled to form a "private bus". 


VMXbus is defined to provide just such a private bus. One or 
more 64 wire ribbon cables can be installed on the F2 
connectors to "bus" the two outer rows of pins. Each ribbon 
cable may have from two to six connectors on it, and several 
ef these cables can be used in a SINGLE CARD RACK to provide 
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several VMXbuses. 


The ribbon cable provides all of the conductors needed to 
send 24 bit addresses from the MASTERS to the SLAVES and 
transfer up to 32 bits of data at a time. This ribbon cable 
connects a maximum of six VMXbus compatible boards which are 
installed at 0.8 inch intervals. The length of the cable used 
to connect these boards must net exceed 5.0 inches. 


All VMXbus configurations assume the existance of a P2 
backplane. Power for the VMxXbus boards is provided by this P2 
backplane through the center row (row "b") af its VMXbus 
connector. (Double-high VMxXbus boards will typically also 
draw power through their Pi connector.) 


72-5 VMXbus EUROCARD DESCRIPTION 


VMX5us boards may be either single or double high. just like 
VMEbus boards. The dimensions for these beards must conform 
to those given for the single and double high boards in the 
VMEbus specification. All of the dimensions given there 
imcluding maximum board warpage, maximum component height, 
etc apply to VMXbus boards alsa. 

NOTE: 


All PRIMARY MASTER and SECONDARY MASTERS are 
double-high boards. since they monitor the level of 
SYSRESET* on the VMEbus. 


704 VMXbus PIN ASSIGNMENT 


VMXbus uses the two outside rows (rows a and ¢) of the P2 
connector for all signal transmissions. VMXbus boards may 
draw power from the center row (row 6) of F2 as shown. (These 
+5V power and GND pins are the same as the ones specified in 
the VMEbus specification.) In addition toa these pins, a 
double-high VMXbus board may also draw power from its Pi 
comnector. (See the VMEbus specification for the +5V and GND 
pins locations on Pi.) 
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AOS/ALS 
AQS/A17 
AQ7/A1L9 
AQN9/AZ1 
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